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* 1$ S * ^ . 0.1 i/LW±fflu«, It^Jl 1 L 3 <7>v*-*ftfc* i m^n'do 

immm 5 ] 

tg« % hi p/f t* t ? ? - i*i t- * f 7 . it ^ m 4 to . 

[If >f<Jl 6 ] 

if « % HH Pff T- M ft *) ~f 9 9 — * /zliM^^M^T^f 7 . If <7>7r;£o 
[If 7 ] 

5^4 < t t 1 Omg/L * li4Opg/*H03S?H £ *i £ * If >J< JM 5 * tt 

6 <7>J]ft. 



[0001] 

^ H BH ii . H^^Fn^X- 7° ^ tr T 'J X ( H a e m a t o c o c r n s n 1 n v i a 1 i s ) ^ 3fc L 
[ 0 0 0 2 ] 

7X?Jr^>f>li, If fig <7> fjg -*e IP „ ,li <7> |fc . ^>>5M<5Dfl&ftif. ift ^ W ic § 

LTfUffl 3 *lTi*5 (^^/X^^II 7 1 ( 4 ) : 2 3 3 - 2 3 7 ( 1 993)) Sfc>. * tf> % Al & l/E$HfcfF 
ffllcJ:*). E^v£tt^#fc LT<^ffl&^tef*SftTU£ (Jff fff? 3 1 6 3 1 2 7-sf) . * tz . fit 
tftj^^lfeW LT ^FffilcUfflft;? (Food Style 2 1. 5 ( 1 2 ) : 2 5 — 3 5 ( 2 0 0 1 )) „ 

[ 0 0 0 3 ] 

U%^~^ h n v ii 7. • 7° ;u tr t '9 X a fl3 1*1 (C # S <^> T 7. 9 * > ■ > ^ S ft i" £ 3 i: 
^^OigftlC J: & T X 7 *c*fy * y ^.MfrmmitZ *lTi^£ (NatuRose Technical B 
ulletin #78, Cyanotech Corporation ( 2 0 0 0 ); Food Style 2 1, 5 (12) :25 — 35 ( 2 0 0 1 )) „ 
~n v h n v ij X • 7° ;i, tr T '9 x <7) 7 7 ;MC li . ^ttfffl j&l t ! s X h jt>*^ & i" £ z i: 

^Jff^T-*>^o ^r««Ilia (vegetative cell) i: li . 2 *<JO 'fr-t * f B M <?> ag * «H US 

-tf 7 * *ffl HQ M £ J# o 0 <*rft*ffl)ja^7 X ? ^r^> *>#*li 10pg/cel IS® 

fcfiv* (J. Ferment. Technol. 74 (1) : 17 — 20 ( 1 9 9 2 )) . Z ft lz it L T . / AF (cyst, 
BU^ap] anospore. akinete) Mi. ^ «H Jfi T *> 9 . 7 ^ > M <?> F*3 W lc M v ^ JHH US E * * 
L . «%*Jf fc£v> C i: **!ff ffiCT*) 0 . ^«lffllB tyXft tifEIPllc «fc 9 Bfl fig \z E 3U f £ 

:tn§5. ^ft0fla^^^fbt^ti^ •)<?>> x h iiT x ? ^-+>-> ^>#***ffi: < . w 

feifc § Wi#*f fe<7>feH^1r L X h (brown-red immature cyst) nf l£ *l T v "» 

£o fcf&Mis x h ^T 7 x 7 df--tf> ^>#Mii30 pg/cellSJt (Biotechnol. Lett. 19(6): 
5 0 7 - 5 0 9 ( 1 9 9 7 )) 9fi«*fr$Ix5 C J: I: J; o T, igftBf |Q t ^ 1C > X h MB 

xh (red mature cyst) £: PflitiT £ „ rxnf >f >ti^^UyXl HTUf 
13pg/cel 1 (Biotechnol. Lett. 16 (2) : 133 — 138 ( 1 9 9 4 ) ) & ^7S#*<7>* %to*2h % . 
[ 0 0 0 4 ] 

^ -7 h n -y ^7 X • -7 ^ tT T 'I X^Jrg^lC i'STX^^r^vf^ ^M4^f&It ti . <^ 

^^^TfeFitt^ff 7 B9! m in « T- ff ft n . W^arm^JfeT^RiTt^lUffl LT^v H n <y ^ 

X • 7 = >l tr T 'J X % *§ ft i" ^> ^ vi ^ , M H - A T l€ 7t ^ flj m L T ^ v h n -v ^7 7. • 
^ tTT '9 x^igf t^^aTTX ?^^t> *><?>X^£jgjb*fr3r;b*i"Cv*5 (Food Style 

2 1, 5 (12) :25 — 35 ( 2 0 0 1 )) . — %clz BMM iz J: *) 1. ^ ^ ^ - * # -g, fzdb . B^pff 

T' ft It tl ti i# M T 7, 5^ +»- > ^ > 3b*ff ft i^v^t %ibtlT§fctftT**5 (^^/ 
X¥£m, 7 1 ( 4 ) : 2 3 3 - 2 3 7 ( 1 9 9 3 )) . C tl <b ± m^t * flj 11 L B^ pff tg^ . ^Mtt^fc^ 

M^^^Kihi-^^^^Jtm^-^^T^^o -^j. MftTBHpfrtgft^tT ft 7 ^a6lcii. ^ 

h a as t Lf-ti ❖ ftw^w^Jt?*^ ft^tixv^o #jxti. ^tmm^^^m^^E 

fIX'f - -7*7-07??- (j. Appl. Phycol. 5:5 9 3 - 6 0 4 (1993)) ^X7 9 7 Fl)i: 
97M - (J. Ferment. Bioeng. 8 2:1 1 3 - 1 1 8 ( 1 9 9 6 ) ) ft £ ~k m v^fcig« frm^ $ tiT 
u£o L^Lft**^. ^ti^<7>^gf li ^ ffl fb <t> 7- <S6 tc i±, *^3c^<?)^tl!i***>S. 
[ 0 0 0 5 ] 

Hr * Ife iH t S Z t \z «k o i: Lti|«tl, Z t . $h\z. i#Mi:9il^LT 



T *9 frmW&ftteWftSilZ Z tfrfLftZtlfz (\. Ferment. Bioeng. 7 4: 17 — 

20 (1992)) 0 2 hlz. igi&cDMm&^m&bZJift;^ (Biotechnol. Lett. 19 (6) :507 — 509 
( 1 9 9 7 )) . IM* £ co^&\z £ o Xft^5kft\z~t Z> Z t \z =k o X ( * ttl SI A<0 iff M 2 0 0 2- 
2 9 4 4 2 0 ) . Bfplf tgfttc fcOT t ^ * P ^0/£T* § £ d i: t lift 2 tlfe. 
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^ co m U * iS h- . # as ^ P n -y ^7 x 

v^t. mm&titmm^fzit^mm^ 
. zttit. mm^<xitmM^mm $ n 

^) ^^tf^Mm^i^^^MH^Htl 



* m a l . 

A N / T N it ) 



miz^dbZT^ jmmmcow\ti- ( 

x . 7' ;u tr t * <z> wi JiS Ji Jfi «k u t * ? df- > 

%B^ $ -tfTCo 



^ co&- 



my 



* > tc ir ^ t *> s 



# 2£ Bfl </> ?j >£ & s il^vh^^X- 7';it'7')7^, AN/TN tt**65%WT. iff 

y * y # * fl& M ^ ft L. p/rfflic «k *) cft^2 ^McfifNi-^ :ki^45. 
z z> 2 ft *t y ± y 

% US ^ h ^ v # * • "7° ^ tr t t, ic «k o T £ a- ti*. 2 ft & t x 57 ^ > > (3,3 ' - ; J 

t h* o ^ y - ^ 1 (9 a >-4, 4 ' -$> *>) It. MMW) t x 7. -f ,b ^ -? ftH A3 ft IC S fft $ ft 

S . XAfiihLTlJ, ffl X. It , T 7, 9 y * >ffiffiWk*: ) X 7, )l . 7X^*> 

^>fl&JWS^>*x **#l-f ^ft£ (J. Ferment. Bioeng. 71:335- 3 3 9 ( 1 9 9 1 ); Phytoch 

eraistry 2 0:2 5 6 1 - 2 5 6 4 ( 1 9 8 1 )) „ * % B)4 tc £r u T . 7 X ?^^t> f >#fif J: (J, C 

tlb!il7X5'^^>f V/ X It X 7. t=- >l m T 7, 57 df- > ' > CO %l ff n 3b £ I Mi £ 

^4f.*t5. 3 ^> lc. 7^?^-^>f T 7 X 57 * +>■ > * > . iskTfT 

^?^ft>f ^^tfti^^fn v*^, • 7° M tr T 'J 7. ^ # ri * <7M1^g 14 ^ y> S ^ t 
Hf. [Jfc <5 „ 

*^hh fc ffl us ^ -7 h =i -y ij 7. • 7° ^ tr t '9 7. & s i£ ieust v^tKic 4,tt ^ill 

T'£>*) . Mx.lt. Haematococcus pulvialis ASTB BS2 > CALU 9, CALU 3 3 3, CAUP G 1 0 0 2 , 
CCAO, IBASU 38, IPPAS H-23. MUR 01. 02, 62, 63, 64, 65, 66, 67, 68, 69, 71, 72, 
7 5, 7 6, 7 7, NIES 144, NIVA CHL9, SMBA S ("Wo r 1 d Catalogue of Algae" p. 13 2-13 
3, Japan Scientific Societies Press ( 1 9 8 9 ) ) „ Haematococcus lacustris^^lcti^^ 7 
h □ 'y^x • 7';Lt*7 0 xhtS]- co ^ cd ^ 3b *) . C cry =k 7 # IrI — co t <?> t L T ATC C 30402 
, SAC 3 4 — 1 a . lb, lc, Id, le, If, lh, lk, 11, lm, In, UTEX 1 6 ft* S ( " Wo r 1 d Catalo 
gue of Algae" p. 132-133, Japan Scientific Societies Press ( 1 9 8 9 ) ) „ 
[00 1 1 ] 

BB^^ h =i -v 77 7. • 7/;b tr-r '9 7,<7)^ft|BHa (vegetative eel 1) It. if> 2*<?>i!^ 

* ioi^iia tLTSSL, ii?7;Ht + ^t mm\cmmmcoM\HT'frm ctiii 
-t? °y * y m<v \h m ic m v^#, m & $h na^ ^ $ h± . ^ «n 3a a as % ffih lt, 

h (cyst, aU^S: aplanospore, akinete) ^ff^^L. igft^fr i 1 ! x. lt^M<^ t X 57 * 
>^>^^liL. ^ h Jb^^JRlx ^ h ^ t (J. Ferment. Bioeng. 84(1 

) : 9 4 - 9 7 ( 1 9 9 7 )). c <r> Jc 7 lc x # ^ v h n v ij 7, • 7° ji tf t '9 7, co 7 -f 7 >f 7 ;u lc 

's -7 h 3 -v ^7 7, • 7°;U tf '9 X <7) ft It x J-HT^^tt T* tf £ 7 o 

[00 1 2 ] 

a^tstth. : «*^tm.tfRM4 jrsttf». itajftitmrnm 1 ^#M) . ^^^^1-2. itftf? 

^11^4 — 9. Appl. Microbiol. Biotechnol., 5 3:5 3 0 - 5 3 5 ( 2 0 0 0 ). 4f«kVAppl. Microbi 
ol. Biotechnol., 5 5:5 3 7 - 5 4 0 ( 2 0 0 1 ) \z IrZK 5 ft T S 9:gi-fJi#c^ . BMmcoiM M tc ffl «b 
ft 5 *g*BLfc* ilSiliR LTJ;^. 
[0013] 

-75 M«jg^<^sy^ ( AN/TNtt) ^ik^^mmmm^mm-? z ° ht\ -75 9 11 

H iMi. 7'^ hMC# *ft4 T 5 ; i^S^lil^^)ll^ v^v^ . ± t LTMfflt-r 5 ) 
m*com.M-%MM-t Z o #f * L < tt^ff^s*^^ A N/T Nittt 65%WT. ^f*L<li43% 
JiiT x $ 'btc^f * L < li35%J^TT-£>£o 
[00 14] 

a n/t n \£M%MT<7>mmn t l t a . nuii, flftflg^s^. ^^m>. csl(^-> 



-f V > -4 iff 3*£>5 iM±«Stffl*#;b ^Tfflu s Z i: tT§ £o A N/T N it A* 6 5%lilT 

<^ ir ^ s * vH t* ft « m ^> *u fh m < m <s z t s * t < aiftii^at^sv^ 

t4 C SL^fSH L < 14 ffc<7> g * vlli t ffi ^ it X m * . ctibli'Ilc/]Pi.T, t£ * 
^•bfcubftTu* (# fFi? 3 1 6 3 1 2 7 ^-) liStLT, mmU. mM. ~r > uMco 

AN/TNitfc*65%%j@;i*##:td?*<?> «k 7 * vJS t f£ ffl ^1 p§£-? $> £ . 

[00 1 5 ] 

3 fr*»S^3H<^AN/TNit3b*65%WT. #F * L < l± 43%i-MT\ $ «b \z iff £ L < It 3 5%lilT 
T* <B 3 i: <?) fit !f> li . T 5 7 Hi (AN) !^O A7^ST\ ili ( T N ) 14 *r - 
^ 5^ — >l vi T* PJ L „ AN t TN^lOHft <^tt:«ffKL TAN /TN Z i: ic =k 

[0016] 

^ 7 !b*. t%^1fcWt&Mmizgt1&m'&m%:m 3 2 W±tiWSVi»0f tt # *H » <*> «H flf k: # 
[00 1 7 ] 



ir^izftm LmztkMrn^vtm^'A t LT + 7>&M#t?igii!i^ji^§x^^*>£ (x^x 

¥&M> 7 1 ( 4 ) : 2 3 3 - 2 3 7 (1993)) . ikMMtLX. Mz.lt. t£ * h *o h fiX \^ h SBK 
t7^>t, re? ; _ , u s T C A W5I'frJil&^& if (#11 X 1 1 - 5 6 3 4 6 ) <7>Kfc>k:. ftf. U§ 
JftSK AH JW & ^ * ^ ^ 4? Jc ^V«& '^fflv^S 3 t £0 T C A llttli i: L T 14 

x fj^.i4. 7^> ^. a h r >i 9 -y^nm. > ^st^ (# fF^3i63 

127^-) i?*$>-5>o {M*vBtLTl4. 3 tl ^ M ft t ffl Z t h*X g -5> * s . *f*L<t4S^ 
^f$ffl-t§ (J. Ferment. Bioeng. 74 (1) : 17 — 20 (1992)) . 
[0018] 

)M*viiU4. 0.01 g/L \ti±.comxt%t&izmm~t z * 

mm^iz t o xmm $ t u 9 . *BH^*icfcv^TBipffig^ t 7 ffli§i4. tc^^bi 

fcH9^*^-« ic M £ <D M Bfl £ ft 7 Jg^-t. ^^BHtcfett ^ Bfp/figfttc ^ 

I tl S o 

[00 1 9 ] 

L^MMM^lMJ^ > t x 57 ^> tt5 fztblz. -fiffi^-f^-> (Fe 2 + 

) ^X c S^^J^M^. H 2 0 2 'Sr ir-^v^/]n L TiffbW ^ h U ^.^if^^ci: S § (Xt/ 

X^^lf., 7 1 ( 4 ) : 2 3 3 - 2 3 7 ( 1 9 9 3 ) ) . 

-s7hn^7- 7)^7 X ^ v«#irgft L, <7)vS#^ -5 VM4 T X 5^ "t > ^ > #W 

mW&mztzdblzit. ft Wmfrk U-f ^ * <50 tg it ic L . ^-<^^. ^Sft^tgtfe'N fc UK 
/XJftt^tf v^4- fe*^ 7, 7-- H7 -v 7°^ El £ jb* x ^igft^fl. l#J>-5 u (17 7 ? ^-^ > f 
> #W^H^lHliRX^ /ca6lcff * 7 ^^x-r- -v -7tf>ig«*jgi*-*£. Isfc, sOtg^i: 14 UK 
)X 18 L «: A* *b ff «: 7 ^Y->it v v'm±-<^ §aP&^ig«^.®t*X -5 . 
[ 0 0 2 0 ] 

iiu^«*ft t LT it. BHpfr*g«T^*u:*ftl#mXl4tafe«^«^M^ -ttS *>SvMiBf 

pfixg«T-^«^«i#m $ Mti^^^TJt «k v^o hq tg s » «b ft s «h na ^ si 



$j^%mM3b £ VMJ iy ^hcOfpTtlT'^ckV^ ^ tgft -\ ft II f £ M # T* § £ It ^ VMS 7 
***f * Lufcft, ittiirgftlc fcoT ti . =k ») it Jft 86 <?> ^ \, ^ ft iNH H3 *g ft £ S 7 ib*£f £ L 
o . 

[ 0 0 2 1 ] 

t^f flglCoviT l±. ituigftfc =k ^TlB^igft i: t tc. 3fc ft ijffl US T li 1 5~25°C jb*:tl L T 
*) . *f $ L < 2 0 *C iiO&T£>£. y XKfli, 2 5 ~ 3 5 °C j® L T fe 1 > £f 3; L < t i 3 (TC 

?fcjjjft 

£ ItO *g « <7> Hi # tt ^ V * (5 7 )b*£F U ituig-ft ^ <b ft -\ J§ f i i" 5 $H 

~r 7, 9 *r *t > + > 15 M.'Z M & Z ti)*#f% Lvi„ 
[ 0 0 2 2 ] 

* id ft + * Bf Pff T^T * 7 Jt^-lC , yXh fb%g|IE 17 X 9 ^ ^ > s-M^ii5^>g> #> 

^SS^^^^MIMJ: KJt^ffi ft tcoft'd ^-o ^ £ Wiffi^-b i±Ttf ft 7 . + 

* Lv^ 1 , xhfej; ^iifijiatltc «fc -5 &ffi.<7> mM iz EJSi" *l It . 0. 0 1 vvralil _h 1 vvm 

WT, $h\z£*)tf%L<l$0. lvvmiil_LO. 5vvmliiTT*ilMi--2. Z^^btJ: 0 £f * L i> 

[ 0 0 2 3 ] 

* :tg ft + ^ bh M T* ft ft 7 Jt^-ic. x * h ftii Sl&lcgmSii. 7^?^ + >f>#i^ 

[ f& Bfl <7> $J IH ] 

[ 0 0 2 4 ] 

*5£W<r>fttt\*. if M ft ip t-fillfi itT'inStli C t lc i o T, *tSSlCfcv^Tlv^7 X ? 
^t^f^HSttS^'Fn^^ • 7° ;b tr t o A n ^ Jc »)#<i§;hiCj;oT 
x mUig flt is =k V T X 7 df- > > i#7\ it L 36 . J: >)#(W7A?^*>f >#f 

tii^lfi^x^ii ft*«»g^iro*fflv^5 ft&iztt^X . -r ^ 9 Jf*f y + y 
W^±Mn^lt. ^ft<t^l.5fg. 00 £ l£ ,f3 2 ~ 4 -fg ?i £ £ o 3^ «fc 7 ictgifc^D AN/T 
N it* USE-** 3 i: \z & *) x TX^^r^>^> #1r^H ifcli7^H*>f > <^>£M$J 
ft^i^SCt^TtS. LtiST^ /Jn^<?> 0 T 7 9 - % ffl 3 t fr^®k\Z ft £ 

. * ti \z j; o t . # - vs^- **ht tc ft 9 . ,& s % - & \z mm -t %> z t t ft * . 

[ 0 0 2 5 ] 

*f&BH<7> g 95^S^i-£ tzdh^mfeZ tlftvvmfrfJ i: LT, Bgpff^ft^^*^*^-*-. 

*fii^^h=I"^X- 7-JHfT'JX§, hO ft jrg ±t -\ f 1 -f -5 0 HU ±§ ft tg ±ft <75 ffi fi^ 

LTtJ. #0 x liS^St^ h V ^ u l.2g/L. J^fbv r ^ v ^7 A A^kfat/ 0. 2g/L. fi^i&^ — M 
-tTkln^/ 0.0lg/Lx Uitl] >i i/ ^ u~j^%am 0.02g/Llc. CSL l g/LX liM^fll l • 0 g/L 
*«sflnLfcliO*Sft*S*fe*fflv*.S. *g it tc J# ft L ^ . t a ft ® S 2 0 °C T* SO ft (ilSS) 
%H46-tS. hu i§ ft T* ^ ft $ffl AS t LTiil^ i± . 4 0 <^ igft % ff ft 7 . YK^T'Zcoig 
fti&^. ^SP&^HU±gft (m2S@) ^otgtt^mtt-tS. BUtg^^S^tt. *igft^;*« 
CUECTx iiltv^^ti^ «fc < . HU^ft^Sft^lc [B]ti<^mttf*^^f* *) M-to ttiigftib^ 

^^*igft<^ig±ft-^miSi--5»^vi^fflv^ 0 ^ 4:§ ft <^ iili h LT It. ffl x. It %) ¥t tgV&h L 
TliW^+h '4^7 a 2 . 5 g/L . x ^ AA^K^n^ 0. 2g/Lx Efeif^ — ^-b^Kfo^ 0 

. Olg/Lx ^fb^7 ^ x ^ A n Tkfn^ 0.02 g/L . CSLl. Og/LXliJ!M±a$H. Og/L^ftn^/z 
igi4!L^. V7TL Tjn ±g JtiL t LTttftgf + h ') 7 A 3. 7 g/L ( *§ it £: 0 JgJSfc LT) ^fflv^, 



* *g ft *g tfe ^ . *t$^t$i&m<vimzWi^^ zmi%^mm.<7)mfa*mmLrz%:. t§siS3 

0°C. fflrtii^MO. 5wniT'8 H PBligfti" ^, „ ifcv*-?. Bfl P/f tg ft<?> M & tc is X t » ^Mtti" 

& ^ i j . _ha^ l fern pffts^fj t ia] ti </> >s tg ft -t ^ c t ^x b & o *mn\z&^ 
x a » mmf&fr t lx kn/ii\ifct)H$%MTcoiiMmmu*m^ & z t \z & o T*mjisif mi* «k 

77 X 5? tKt **!|fffiC-e*>S fc*. * IE Hfl <7> ±g ft 7} £ ft & 7 3 

£ Z t ft* ft 3fc £ . 

t * 9 **fy *>#*fl&W<7)J*flXv£ t LX . *igft £ ^ *gftv«£^-<7) 

u as mm* tcomm^ML tz'&. sasitHk 5i'C>#ni. w is ft if <?> & *□ 

Stable. MmM^MI/jIiJ^Mn LT t «k M*3iJtLTl±. 0J£«\ ^fb7^5- 

^ A. M ft ^7 i y ^ A , 7<^>|f ^ 'J ^ A. ^h*>^^^f$fflT'§5. iTS 5# B'J mi t 

lx it . mx.it. nm±*<$.mx % & . <xv*t?. 0 jr l as * % ^ s l < a « f# t- £ ^\ 

«f^L4' < i: t «fc „ mfetiktftlz it. iS=> X tr - X tftir?^ t» > 7*lc J: 9 f$f#-t 3 

s *Micj:^7^a. wttimnmiz £ zjjm. 2 ^izum.^jfcmwmtc t^n^a^nm^M 

ft** — o£>& v M± ffl A Tff 4 7 o ^#fi£fis L < li^jttc 1 if -5 fc*. IE** L*< t 

iv^„ as # IE ** k: li . 5rtiJjJS^*t. 7. 7° v - K 7 -f . & «8 IE J* ft if <?> M ft <^ 7? ^ <?> ffl ft fc> 
— o£>& vMiffi^-^fcUTfr * 7 o is£. i§«ift%*<?> * * fc**><5 vMitttSK ^fiiftif^ 
8tlIfciteLfc&k:. h'7Ah'Mt-^, fin |g ft 31 M ft if <o fa §g T 8L H * c i: tc 
=koT. ^#04X. fifc5¥\ IE ** * 1*1 k: fr * 7 C i: t»T'§ So 
[ 0 0 2 6 ] 

z&) £ 7 \z LxmMLtzMfrlt . f<7)il ( -t 4 £> *> flfe fit x i&mmiz) , #>5vMiflfci# 
■^lEj&ft if <?>^H^]!fe L /c^#^r . 7 7 ? if ^ > f > h L T f i * ffl 3* lc ffl v> S 3 i: fc»T* 
§ § „ fl« x . ic It 3 ^Efefslft & if <?> ffl ^ ic fij ffl •? % Z t t T-§ S „ 

> * ir * ts >g ^ ic «t § tt m . mmwikmifxiz & zmtti. ztzitmniz x zmtti^n* 

7 :tl;J;oT7xn*>f> # flg H * 0 iR -t i?*T* ^-g>o i^ti^7X?Jff 

> • ^ > ^ ffi W*> ft & < li x T X 5^ ^ "4- > ^ > -ffiffiWt^ ) ^ ^-T" ^ X3b *) , ^(D 
ttL^Mf&fiKfr t L T . 7X ^^^f >§^§y I^f i v fiiT X 57 ^t > t>^# 

^T*v^ (J. Ferment. Bioeng. 7 1:3 3 5 -339 (19 9 1) : Ph y t o c h era i s t r y 2 0:2 5 6 1 - 2 5 6 4 ( 1 9 

81) ) . 

[ 0 0 2 7 ] 

2 h \Z % fz . T X 57 df- -4- > ^ > ^-^^H «k 9 x ^ o V h ^ 7 7 -f - , if 

IBE *n <?> ^ Bl ffi fttt ^ S * 31 fil flJ ffl * - i: lc =k o X , TXJ'^^^f 5 v Mi pff a <jo 

[ 0 0 2 8 ] 

z<7)Jc-7tc. >tMtt V t ^ 57 - III ng pff *g Ill IE k: «k o T . g|^±§^T<^^^ 

% J: ») fl^lctf & 7 3 i: **Hr^T*>* fzdb, CO M ^ ffl SSC^tS ft T ti *t 3f5f ft if ^ 

fttjw^frk: «fc oTffifflT§ ft^o fziimmmmTk . * *) iHitznm&ftTx&m't & z t 
t^miz ft s o 

[ 0 0 2 9 ] 

h =1 v il 7, ig ft "% 

HfifefJ 1 y XMC i^7X?^f >f >£Mlc^l?-tigil!iffi/&<7>I?W 

il^v h 3 ^/x • 7';i t'7 'j 7s (Haematococcus p 1 u v i a 1 i s ) N I E S- 14 4 & ffl v ^ fz . 

m *g ft <r> tg \z it . m^mtfc (mn^ifc : mm-i- h >) *y u 2.4 g/u ^fb^ 7 ^ a a 



TKfn^ 0.2 g/u mmm-m-t^^^} 0.001 g/u n.it*> >i i/ ^ 0.002 g/u 

IC. g$#acd{-x 2 j/Lfeiffffii^/'J^A 1 s/L^^x, p H 6 . 8 tc HSU L felt » 1 2 TC . 20 
7>T'i$M L fetgtfe^ffl fe„ ±§*fcl 0 OmL^r 2 0 0mL§ = :% 7 7 X n icHSIl L . 4 0 m <r> If git 
ft^20°CT^T * o fee iXv^T*. ^igfthLTtt. ^lk:^-r§a±g«1100inL* 2 0 0 mLS = ^ 

7 7 x =1 \zmm l . 5*c<^tti^tt^^ 1 0% (v/v) mil l . ss3o°c. mm^^x-mMm^^m 

ISLfc. ig«3 B @ J: 0 g lc Bfifr * h M *7 A 3 . 7 g /L (iniKlSf: 'ISt LT) 
% » L 8 B ffi <7> igft % fT * o fe . 
[ 0 0 3 0 ] 

iSrtL»cfflv^fc'ft'«|S^ilH<^AN/TNltl±. ^#^^7.67%. CSLl±33%. ^:a^tt2% 
KT?*o fee 

if 11 -t -s 3 i: tc *) ft & o fe, tx?^^ >f > iis^iij^a t l t it . mm* r => 7. v 

t -i 7 -i >i 9 — X ^Mltjti L T 0JR L » ^7^7t-(^- 7 -f ^ 7 - i: fflflS^ — life 
$L$kT°m&L fz'ik. T-b h >tttia Lfeo al tifeT-h h > >g ^ _h vft <?> «8t >fc S (feJI 
4 8 0 n m . 7 5 0 nm) % i!) S L T 77 n ^ ; >f K m S * * fe ( "A Practical Handbook of Sea W 
ater Analysis" p. 185-206, Fisheries Research Board of Canada (1968)) „ ^ -7 b 3 
v J] 7. <r> is 7, h m U + lc S ft 5 ti § ^7 a ; -f K^^tliTX^^t^f 7T-*^3i:t 
SJ£l&$r*T£> § C i: fc> h (J. Ferment. Bioeng. 71 (5) :335 — 339 ( 1 9 9 1 ) ) . # h ft fz # a t 
^ K * T 7. ? ^ ^ > ^ > m i: LTiLy-;, 
[ 0 0 3 1 ] 

Jj§H^0iK L fz. 

tSfwiH, »«bftfeT X 9 **fis §*f^TM-l) 6.3 mg/L 1-2) 10.8 m 

g/U 1-3) 25.9 mg/U 1-4) 21.5 mg/U 1-5) 26.7 mg/U 1-6) 19.9 mg/LT* o 7c . M 

mmmiz m lt a. fa n <k ^ * h t>*mi&$ nrzz t-&. m'^mmmiz «* xmu 

L fee 

[ 0 0 3 2 ] 

CSLfc =k D^Tca^^^ v h n v ti ^<7>i««k:f$ffl-tStg«^^li^**n^tiTv>«:^o 
feo * n j(6 #j Jc *) x CSLfc «k V/Xtt^fl»SW L feffM^^tt^fflv^ C i: lc «fe o T 
. lE^S fe 0 t 7,^ ^ -4- > ^ > =k V «H US jg * /HHi L *> -5 3 t § . t t. ? ^ 

^ > ^ > • jg J£ <^ if ^jn fc «t o T » «k 0 # < co T 7, 9 "4- > ■ * > # 1f flg H ^ 0 iR T B h C i: <?* 

7> ^ o fe o 



[ 0 0 3 3 ] 



m 1 1 



i 







(mg/L) 


( X 105 cells/mL) 


^^+>->^>-& 
(pg/cell) 


1-1) 


BM4^i 
+@I®X^X 2g/L 

+KNOa lg/L 


6.3 


2.0 


31.8 


12) 


BM4*8flfi 
+CSL O.lg/L 


10.8 


2.6 


41.5 


1-3) 


BM4*gitt 
+CSL l.Og/L 


25.9 


3.6 


71.9 


1-4) 


BM4ia*6 
+^a:^ O.lg/L 


21.5 


3.4 


63.2 


1-5) 


BM4Jg% 

l.Og/L 


26.7 


4.0 


66.8 


1-6) 


BM4gi 
+CSL O.lg/L 

O.lg/L 


19.9 


3.6 


55.3 



CSL : 3 — — * — 



[ 0 0 3 4 ] 

h n 7 ^/ A • 7'^ t'7 'J x (Haematococcus p 1 u v i a I i s ) N I E S- 14 4 ^ ffl v * fz <= 

mmm 1 1 im ^ # no *§ « * ft # o #^t*. lt«:. n 2 k ^ # *i *g tt 

1 0 OmL^r 2 0 0 mL§H^ 7 7 X 3 [ciifiJ L . 5fc<7> gO*g«i** 1 0% (v/v) ffft L . MS16*C. Hi 
P/f^frTSfgig^^ 6 B Wff & o fzo tfilllS^AT/T N itttHM 1 t IhJ#T-£> o 

[ 0 0 3 5 ] 

*gft<7>*sn. #^nfc^r«»maagefi±x s##^^7./ai^^ o ^tgttTM. 4 6 x 1 o 5 c e 1 1 

s/mU CSL^/mtg«lT? 7. 0 7 X 1 0 5 c e 1 1 s/mU a *^/m tgtfcT 7 . 4 5X 10 5 c e 1 1 s/mLT-£> -o £ 

o 



[ 0 0 3 6 ] 



[H2] 



2 



Zkft No. 




(Xl05 C eUs/mL) 


1-1) 


BM4ig±fe 
+Wn^ :S rX 2 g/L 
+KNO3 lg/L 


4.46 


1-2) 


BM4 

+CSL 1.0 g/L 


7.07 


1-3) 


BM4^ife 
+7CSi|ft l.Og/L 


7.45 


CSL : n- 







[ 0 0 3 7 ] 

mum 3 mic Ris-t mm mm^^o^m 

B S ~- ^ h =1 -y ii * • 7° ;u t M * (Haeraatococcus p 1 u v i a I i s ) N 1 E S- 14 4 ^ ffl 1* £: „ 
*fel0 0mL*2Q0mL#Hft 7 9 *3lciiaaiL. 5t<^ ifuigtt;« 1 0% (v/v) ff ft L . SS2 0°C. 

pff ^ ft 1 t a *g ^ * 5 b mtf 4 o t. 

[ 0 0 3 8 ] 

*8tftk:fflv>fc>fr*£gii!ilS<7>AT/T N ifcti. ^ * 6 7%. h M 7° h > 4 0%. ^ 7° h 
3 8%. * '4 ^ 7 h > 4 2. 6%T o tz . 

*8 « *S * * #^tlfc^r««IJiaagJSli. S##^^r ^/mWciJ '4 7 ^ ±g 1-fii -e 3 . 4X 1 0 5 c e 
s/mU h '4 7' h >^fln*gtftT5. 7 X 1 0 5 c e 1 1 s /m L . ^ h > ^/jn *g it T 7 . 4 X 1 0 5 c e 1 1 s/mL 
* '4 ^ 7- h > ^fln*§*feTM. 4 X 1 0 5 c e 1 1 s/mLT*£> o fc. 

[ 0 0 3 9 ] 
[113] 



3 







(X105 cells/mL) 


1-1) 


BM4 &i&+mMX.3rX 2g/L 
+KNO3 lg/L 


3.4 


1-2) 


BM4 tgM 

+ MJ:/h> 1.0 g/L 


5.7 


1-3) 


BM4^iffi 
+^yh> l.Og/L 


7.4 


1-4) 


BM4igifc 

+#'J^b> l.Og/L 


4.4 



[ 0 0 4 0 ] 

^lfe0J4 BflP/ft§fttc felt -5 » >- X h lc =k S t X 7 df^> *>£jgfc:&Hr-*i8ttIfflj£tf>ig 

11^7^7*7- • 7'»^7 ') X (Haematococcus p 1 u v i a 1 i s ) N I E S- 14 4 ~£ ffl v * tz „ 
[ 0 0 4 1 ] 

HO ±8 3£ iS IC ti . S*4:gi44l (BM44rgi1il : ftS£-^ h '4 ^ A 2.4 g/L Iftv/^y^i, 

ATkfn^j 0.2 g/u EftBt^ — **-b*fn*i/ 0.001 g/u Mit* >i s s ^ An^fn^ 0.0 0 2 g/L 

) ic. ^#^^7. 2 g/L±? «k VffiSf^ ^ A 1 g/L^ftnx.. pH6. 8lclM L f-tgt-fc^fflv^ 
fc. ip i-fe 1 0 0 mL ^ 2 0 0 mL § ^ ft 7 => 7 N 3|c||L, 4 H fS<?>Sf gigft^r 20°CT*ff * o £o YK 
v*T?. *4gf LTtt, ^ 4 lC^i-§a±#ttl00raL^r 2 0 0 mL§2^ft 7 7 X n iciitH t . 5fe 
<*>B0i8^i«* 1 0% (v/v) mil L . SS30°C. B^pff^fr (MS 2 0 0 0 ^^X) -?ts»ig3g% W#i 
L tz , t#«3 H S lzmm + h '4 ^ A3. 7 g/L (tgtSISfc'lIStLT) L 6 0 ffi 

^ tg ft ^ ff * O o 

[ 0 0 4 2 ] 

*§«<7>*5*. #«bftfcT * 7df--*> *>«Jgtt. 8.2 mg/L 1-2) 14.2 m 

g/L. 1-3) 32.0 mg/U 1-4) 25.0 mg/L. 1-5) 32.0 mg/U 1-6) 24.1 mg/LT- £> o /z » ffl 

L fc. 

[ 0 0 4 3 ] 

fco * H Jfe 00 lc «fc 9 . CSLfc «k ^/Xli^M^^/jn L fc$f Mfttgift^ ffl S c i: iz «k ~> T 
s IfflflS^ l7X?^^>f> «k V an A3 J8 Jg * it /m-fr Lft^:t § . 7 x ? 

> ■ > - SI S <?> it fin ic =t o T . =k *) # < <J0 T * ? ^ ^ > * > # * Uh H * HI JR T B S Z t fc* 

7> fc> o o 



[ 0 0 4 4 ] 



[St 4] 



4 



tkft- No. 
















mmmm 










(xlO^cells/mL) 








(mg/L) 




(pg/cell) 


1-1) 


+SiX+7 2g/L 

*— * 

+KNO3 lg/L 


8.2 


2.2 


37.3 


1-2) 


BM4 igifi 
+CSL O.lg/L 


14.2 


2.9 


49.0 


1-3) 


BM4 

+CSL l.Og/L 


32.0 


3.9 


82.1 


1-4) 


BM4 ig±fe 

o.ig/L 


25.0 


3.6 


69.4 


1-5) 


bm4 mm 

+±3.ffi l.Og/L 


34.1 


4.5 


75.8 


1-6) 


BM4^±l!l 
+CSL O.lg/L 
+±3.ffi O.lg/L 


25.5 


3.9 


65.4 



CSL: h->XtV— ^'J*— 
[ 0 0 4 5 ] 



ii^vhn-v^x • ^;nf7'JX (Ha em a toco ecus pluvial is) N I ES- 14 4 * ffl o „ 
UStefll 1 t mV&f¥-?ffit%&-%'if & o fc. iXv^T. *igfti:LTtt. St 5 lc 5p i" # ftig 
tfel 0 0mL% 2 0 0 mL#H*$ 7 7 XnlcllL, 5t<?> hOJ§«J«% 1 0% (v/v) Jttt L . fiS 16°C . 

[ 0 0 4 6 ] 

*gft<7>*SH. #«bftfc$fc«8HJISagJgl±. B^^^^/fiBSt^ M 7 ^tgifcTM. 3 X 1 0 5 c e l Is 
/mU CSL^/jn±gJfeT6. 9 X 1 0 5 c e l l s/mU ^ s W^fin *S AT- 1 . 3X 1 0 5 c e l l s/mLT *> 0 £ 0 



[ 0 0 4 7 ] 



[St 5] 



5 







( X 106 cells/mL) 


1-1) 


BM4igife 
+^#X^X 2g/L 
+KNO3 lg/L 


4.3 


1-2) 


BM4 igt& 
+CSL 1.0 g/L 


6.9 


1-3) 


BM4 Site 

i.0g/L 


7.3 



CSL: 3 — >X5V— — 



[mm] 

J; x ? ^> * > £ J$ % ft * ^ «k *) ±mizi%.m-£ M*§^t/^ t b#J*=k < T 

ll^^Fn'^X - ^4i^7U^, AN/T N ifcfc*6 5%&T\ *F£L<1±43%. =fc 9 



000001904 

19900813 



